We have used the 15-m Swedish European Southern Observatory (ESO) Submillimetre Telescope (SEST) to observe the J = 1 → 0 and J = 2 → 1 transition lines of CO in 30 Southern hemisphere Seyfert galaxies from the extended 12-µm sample of Rush, Malkan & Spinoglio.
I N T RO D U C T I O N

General Seyfert properties
Many recent advances in the understanding of active galactic nuclei (AGNs) phenomena have stemmed from the studies of nearby, low-luminosity objects such as Seyfert galaxies. This is a direct consequence of the higher linear resolution available to study AGNs in detail, but also the capability to accurately constrain the physics of the intermediate environment between an AGN and its host galaxy.
These studies of Seyfert galaxies have led to the currently favoured scenario that AGNs with predominantly broad permitted lines (Seyfert 1) are the same type of objects as AGNs with narrow forbidden lines (Seyfert 2) but viewed in different orientations. The main evidence for this comes from the polarized broad lines emitted by some Seyfert 2 nuclei (Antonucci & Miller 1985) , together with the discovery of the extended narrow-line region (NLR; Unger et al. 1987) , which in many cases shows evidence for cones of ultraviolet (UV) radiation (Pedlar et al. 1989; Wilson & Tsvetanov 1994 ). The current model developed to explain these observations is that the nucleus consists of a black hole surrounded by an accretion disc which is encircled by a dusty obscuring torus; the torus allows UV E-mail: mstrong@jb.man.ac.uk and optical photons to escape along the axis in the form of twin cones, but absorbs them in the plane. Thus, in a Seyfert 1 AGN, the axis of the torus is close to the line of sight and one observes the naked AGN directly, with its associated broad-line region (BLR) in full view. In Seyfert 2 nuclei, the orientation of the torus is such that it shields the nucleus from view and only the more extended, narrow-line clouds are observed. This interpretation is known as the standard model of AGNs. However, this model may be oversimplified. Schmitt et al. (2003) find that both type 1 and type 2 Seyfert galaxies have similar NLR size distributions which are not predicted by the standard model. They state that this should not be taken as evidence that the unified model of AGNs is wrong, but that it may be more complex than expected with models accounting for a range of luminosities and torus opening angles needed.
In addition to activity powered by accretion on to a black hole, activity can also include more modest, extended starburst phenomena. Often the starburst powered luminosity can often rival the AGN activity as seen in the case of the ultraluminous infrared galaxy (ULIRG), Arp 220. Some active galaxies possess both AGN and starburst properties which stimulate the possibility of a connection between the two phenomena . In galaxies with dominant AGNs, there may be significant amounts of circumnuclear gas which fuel the star formation activity. These gas clouds are highly dissipative compared to the stars within the galaxy and thus sink towards the centre of the galactic potential, possibly fuelling the black hole.
Molecular gas properties: differences between Seyfert 1 and 2 galaxies?
If a standard dusty torus unified scheme for type 1 and 2 Seyfert galaxies is correct, then the global gas properties of each type of Seyfert galaxy should be the same. However, an early study of 55 Seyfert galaxies undertaken by Heckman et al. (1989) has revealed that Seyfert 2 galaxies show more CO emission and have an average far-infrared (FIR) luminosity that is ≈ four times larger than Seyfert 2 galaxies. Also, Thean et al. (2001) have used the 12-µm sample (Rush et al. 1993 ) of active galaxies and have found that type 2 Seyferts show distinctly brighter 60-µm luminosities than type 1 Seyferts. Both sets of observations infer that Seyfert 2 galaxies possess more molecular gas and dust than Seyfert 1 galaxies. These results are in contrast with observations by Maiolino et al. (1997) , who have used the Harvard-Smithsonian Center for Astrophysics (CfA) sample of active galaxies to compare the global CO emission from type 1 and type 2 Seyfert galaxies. They conclude that there is no significant difference between the CO emission of type 1 and 2 Seyfert galaxies, a result confirmed by the mean CO/FIR luminosity ratio being similar for the two Seyfert classes (Curran 2000) . However, as noted by Curran, Aalto & Booth (2000) , these samples are biased, due to only the distant galaxies having all of their CO sampled in the single pointings. In addition to this, there is a selection effect in which only the most luminous (L FIR > 10 11 L ) FIR galaxies are detected in the distant (recession velocity 4000 km s −1 ) sample (Curran et al. 2001) . Therefore, these results only apply to the distant more FIR luminous sample and Curran (2000) suggested that L CO /L FIR (Sy2) 3 L CO /L FIR for the nearby ( 4000 km s −1 ) sample. Follow-up observations, in which all of the CO emission in the nearby sources were mapped, found that L CO /L FIR (Sy2) ≈ L CO /L FIR (Sy1) for the less luminous nearby sample (Curran et al. 2001) .
It can be seen from the studies above that at the present time there are contradicting conclusions regarding the molecular gas differences between Seyfert 1s and 2s. One of the main problems with previous studies of molecular gas in Seyfert galaxies is that the samples used contain significant selection effects. The molecular gas properties of distant Seyfert galaxies may be very different from the nearby Seyfert galaxies because, on average, the luminosity of the more distant Seyfert galaxies is higher. Also, galaxies with increasing FIR luminosity have, in general, an increasing concentration of molecular gas towards the centre. These selection effects are discussed in more detail by Curran et al. (2001) . We intend to perform a detailed study of a complete, unbiased sample of Seyfert galaxies and ascertain whether there are any differences between the molecular gas content of Seyfert 1 and 2 galaxies. For this study we will be using the extended 12-µm sample (Rush et al. 1993 ) of active galaxies, which contains well-matched populations of Seyfert galaxies and is not distance biased (see Section 2).
In this paper we present CO J = 1 → 0 and J = 2 → 1 observational results of southern Seyfert galaxies from the extended 12-µm AGN sample of Rush et al. (1993) , using the 15-m Swedish European Southern Observatory (ESO) Submillimetre Telescope (SEST). The results from this study will be combined with the results from an ongoing study of CO in Northern hemisphere Seyferts using the Onsala Space Observatory (OSO) 20-m telescope as well as information from previous CO Seyfert studies ascertained from the literature to give a complete set of CO observations for the extended 12-µm sample (Rush et al. 1993) . From this complete set of CO observations for the 12-µm sample, a statistical analysis of the difference in dense gas abundances between type 1 and type 2 Seyfert galaxies will be performed and presented in a subsequent paper.
E X T E N D E D 1 -µm S A M P L E
The extended 12-µm AGN sample (Rush et al. 1993 ) is a midinfrared selected sample of AGNs which are nearly all nearby Seyfert galaxies. It is an extension of the original 12-µm AGN sample of Spinoglio & Malkan (1989) and has advantages of size and homogeneous nature. The sample contains 53 Seyfert 1s, 63 Seyfert 2s and two blazars. Rush et al. (1993) chose to define the sample at 12 µm in order to select Seyfert 1s and 2s in an unbiased manner. The main selection criteria applied to the IRAS Faint Source Catalogue Version 2 (Moshir 1991) in order to define the 12-µm sample are:
(i) 12-µm flux density 0.15 Jy; (ii) either 2 × F 60 µm F 100 µm or F 100 µm F 12 µm ; (iii) high galactic latitude, |b| 25
• .
The full selection criteria are defined by Rush et al. (1993) who identified 893 sources. AGN catalogues (Spinoglio & Malkan 1989; Hewitt & Burbidge 1991; Veron-Cetty & Veron 1991) were used to identify a sample of active galaxies from these 893 sources. The sample has been tested for completeness by Rush et al. (1993) using the standard V /V max volume test (Schmidt 1968) . The full extended 12-µm sample was found to be complete to a magnitude limit of 0.3 Jy.
O B S E RVAT I O N S
This southern sample of Seyfert galaxies was observed with the SEST telescope at La Silla, Chile, in 2002 April and December. We observed the CO 1 → 0 and the CO 2 → 1 transition lines (115 and 230 GHz, respectively) towards 30 Seyfert galaxies. All the receivers were tuned to single-band mode. The half-power beamwidth (HPBW) for the 115-GHz system was 45 arcsec whilst the HPBW for the 230-GHz system was 22 arcsec. The back-ends used at SEST are acousto-optical spectrometers with channel widths of 0.7 MHz, with a total of 1440 channels. Dual beam switching was used with a throw of approximately 12 arcmin in azimuth and with typical rms pointing errors of approximately 3 arcsec on each axis. Lower system temperatures (approximately 150 K) were found during the first observing run and were attributed to better weather conditions compared to the larger system temperatures (approximately 300 K) found during the second observing run. The higher system temperatures observed during the second observing run did not significantly degrade the quality of the data.
R E S U LT S
The spectrum of each source was plotted using the XS software package (written by Per Bergman of the OSO). 1 Several 120-s scans of each source were averaged over the system temperature to give the final spectrum used in the analysis. Baselines were fitted and Gaussian analyses were performed on each spectra. In all cases, it was sufficient for linear baselines to be subtracted. The baseline rms noise is less than ∼2 mK for the majority of the spectra obtained. In some cases, it appears that the lower-frequency side of the band has a greater rms noise than the higher-frequency side of the band. This is taken to be an instrumental effect and is not given further consideration. Also, potential sources of radio frequency interference (RFI) were identified and removed prior to any analysis being performed. An example of this is the unusual feature seen in the CO 1 → 0 spectrum of F05189−2524. This feature is very narrow and its intensity varies significantly when different subsets of the data are averaged. It was therefore attributed to either an instrumental or interference effect and was removed.
We have used Gaussian analysis on the spectra to find values for the amplitude, velocity and velocity width of the observed spectral lines. The spectral line velocity of the CO gas has been used to calculate the distance to the gas by the Hubble law. A value of H 0 = 75 km s −1 Mpc −1 is used throughout these calculations. The luminosity of the CO gas is calculated by integrating the intensity (I CO ) detected from the source over the HPBW for each transition. Adopting this strategy gives a conversion equation for the luminosity of CO as
where D is the distance to the CO gas, I CO is the integrated intensity measured corrected for the main beam efficiency and is the solid angle of the beam. The H 2 gas mass has been found from the CO luminosity using the standard conversion factor of 3.47 derived from the relation given by Strong et al. (1988) . This conversion factor can be used for both 1 → 0 and 2 → 1 transitions. However, it must be noted that this conversion factor is the source of much controversy at this present time. In the Circinus Seyfert galaxy the mass calculated from the conversion factor above was found to be overestimated by as much as a factor of 5 (Curran et al. 1998) . However, as the Strong et al. (1988) conversion factor is still the standard conversion factor at the present time it will be used in this study.
It can be seen from Table 1 that we have detected CO 1 → 0 in 16 and CO 2 → 1 in 17 out of the 30 southern Seyfert galaxies observed. A literature search on these 17 galaxies reveals that only three of these 17 detections have previously been reported before in CO 1 → 0 and only one of the 17 has been detected in CO 2 → 1.
Figs 1 and 2 show 16 of the spectra obtained from both the CO 1 → 0 and CO 2 → 1 observations. From these observations we have placed strict upper limits on the CO properties of galaxies where we do not detect CO. The upper limits set in these results are placed at values of 3σ for both CO 1 → 0 and CO 2 → 1. Also, for galaxies that do not show evidence of CO emission, we have assumed an average linewidth value to calculate upper limits for the luminosity and mass of CO. These average linewidth values assumed are 245 km s −1 for CO 1 → 0 gas and 180 km s −1 for CO 2 → 1 gas. These average linewidths are ascertained from the mean average of all the other CO detections in this sample.
We have also used the available literature to obtain values for the H I properties of some of the Seyfert galaxies in which we detected CO. As these galaxies are in the Southern hemisphere, there is limited information and consequently H I data on only seven of the 17 CO detections were obtained. The CO redshifts derived from this study are consistent with the literature H I redshifts. This suggests that the CO gas detected in these observations is associated with the galaxy observed.
D I S C U S S I O N
Preliminary discoveries
From Fig. 3 , it can be seen that most of the CO 2 → 1 detections (17 out of 18) are found at velocities less than 1.5 × 10 4 km s −1 . However, we have detected both CO 1 → 0 and 2 → 1 in a much more distant Seyfert galaxy, F00198−792 (Figs 1 and 2 ). The CO 1 → 0 and 2 → 1 detection velocity is 21 830 (±50) km s −1 . This velocity corresponds to a distance of 291 Mpc and is the most distant CO detection found in this study. The fact that the CO 1 → 0 and 2 → 1 transitions are detected at the same velocity lends confidence to these detections being genuine. Taking into account the distance of the galaxy and the strength of the detection, we obtain a value for the H 2 mass of up to ∼30 × 10 9 M . Therefore, the mass of molecular gas in this galaxy is much greater than any other galaxy studied in this sample. The luminosity of the CO gas inferred from our observations is more than twice that of MCG 0-29-23 which is the next most luminous CO source detected in the sample.
The CO 1 → 0 spectrum of NGC 1143/4 shows a very broad emission line. This line is the broadest CO emission line detected in the sample with a FWHM of greater than 800 km s −1 . In this case we have fitted two Gaussians to the emission line. Even when fitting two Gaussians to this line, we still obtain linewidths of 731 km s −1 . This large linewidth could be attributed to the fact that NGC 1143/4 is a massive merging galaxy, and thus we are seeing two CO 1 → 0 lines at slightly different velocities merging. This CO velocity width is consistent with the CO velocity width ascertained by Gao et al. (1997) using the IRAM 30-m telescope. This result will be studied further in a subsequent paper.
Many of the detected emission lines in this sample are not detected in the centre of the band as expected. This is most likely because of inaccuracies in the galaxy velocities which were obtained from the NASA/IPAC Extragalactic Database (NED). Galaxies that show this effect are MCG 3-58-7, MCG 2-33-3, E141-G55 and NGC 6860. Galaxy velocities derived using CO emission lines, such as those measured in the current study, are generally more accurate than the velocities derived from the optical emission lines which are quoted in the NED.
Beam size effects
The beam size of the SEST telescope can cause limitations on the observations if it is smaller than the angular size of the galaxy. However, if the beam of the SEST telescope is larger than the angular size of the galaxy, all of the gas within the galaxy is observed. In the majority of the observations used in this study, the beam of the SEST telescope is larger than the size of the galaxy and the limitations given below will not apply.
If the beam of the SEST system is smaller than the size of the galaxy, it can cause three effects that need to be addressed. The first of these effects is that the beam size can be smaller than the size of the galaxy observed. This is particularly the case for nearby Seyfert galaxies where the galaxies are close and therefore appear larger on the sky, but also for large Seyfert galaxies in general. If the SEST beam size is smaller than the size of the galaxy, then the global CO properties of the galaxy in question are not completely observed.
The second of these three beam size effects is that it has been suggested that the CO 2 → 1 gas is embedded more in the central regions of a galaxy whilst the CO 1 → 0 gas is distributed more through the galaxy as a whole (Aalto et al. 1994; Sakamoto 1994 ). This embedded CO 2 → 1 could be due to increasing gas density towards the central regions of the galaxy and/or increasing temperature. The effect of this could be that for some galaxies all of the embedded CO 2 → 1 gas is sampled but some of the extended CO 1 → 0 is unobserved.
The third and final of these beam size effects is that the CO 2 → 1 beam size is smaller than the CO 1 → 0 beam size. The SEST Table 1 . Observations of CO 1 → 0 in the 12-µm sample. Values quoted in columns 6-10 are derived from individual spectra. These spectra have been smoothed using boxcar averaging over 10 spectral channels.
Errors on integrated intensity are given in brackets and are calculated from the standard propagation of errors. Upper limits given in this table are evaluated at the 3σ limit. The columns give are as follows: column 1, name of source; columns 2 and 3, position of source; column 4, Seyfert type; column 5, time spent integrating on source; columns 6-8, CO 1 → 0 observational information; columns 9-11, CO 2 → 1 observational information. CO 1 → 0 beam size is 45 arcsec and the CO 2 → 1 beam size is 22 arcsec. The effect of this could be that more CO gas will fill the CO 1 → 0 beam than the CO 2 → 1 beam, and thus the amount of CO 1 → 0 gas detected would be greater.
If these beam size considerations had no effect on the observations, then one could expect the CO 2 → 1 to CO 1 → 0 integrated intensity ratio to be approximately constant for all Seyfert galaxies. However, if these beam size effects are present in the observations, then they would have the effect of varying the CO 2 → 1 to CO 1 → 0 integrated intensity ratio. As stated above, this will affect nearby galaxies as they are larger on the sky. Therefore:
(i) the SEST beam size of either CO transition is more likely to be smaller than the galaxy observed;
(ii) the whole of the extended CO emission, via either transition, is less likely to be observed.
The result of these effects is that the ratio of CO 2 → 1 to CO 1 → 0 integrated intensity should show more scatter in nearby Seyfert galaxies than more distant Seyfert galaxies where this ratio should be more or less constant. Fig. 4 shows a plot of the ratio of CO 2 → 1 to CO 1 → 0 integrated intensity verses the redshifted line velocity for the CO detections in this survey. This scatter of the ratio of CO 2 → 1 and CO 1 → 0 intensities is seen in the nearby galaxies, but tends toward a more constant value at higher velocity (Fig. 4) . This is consistent with the arguments outlined above. Thus, it can be inferred from this that in some of our observations we may not be sampling the global CO 1 → 0 mass.
Statistics and H 2 gas masses
From Tables 1-3 it can be seen that we have detected CO 1 → 0 in seven Seyfert 1 galaxies and nine Seyfert 2 galaxies, whilst we have detected CO 2 → 1 in eight Seyfert 1 galaxies and nine Seyfert 2 galaxies. This means that the detection rates for Seyfert 1 galaxies are 43.75 per cent in CO 1 → 0 and 47 per cent in CO 2 → 1, while the detections rates for Seyfert 2 galaxies are 56.25 per cent in CO 1 → 0 and 53.9 per cent in CO 2 → 1. Note that there appears to be more scatter in the ratio at low velocities. This may be the result of the fixed beam of SEST excluding some of the more extended CO emission in the nearer galaxies of the sample.
From Tables 2 and 3 it is also possible to work out the average H 2 gas mass possessed by type 1 and type 2 Seyfert galaxies. Taking the mean average of the 16 CO 1 → 0 detections, we find that the average H 2 gas mass for Seyfert 1s is 3 × 10 9 M and 11 × 10 9 M for Seyfert 2s. If we use the CO 2 → 1 results, we find that the average H 2 gas masses are 1 × 10 9 M and 3 × 10 9 M for Seyfert 1s and 2s, respectively. It can be seen that in this sample of 30 southern Seyfert galaxies the type 2 Seyfert galaxies do seem to show more molecular gas than the type 1 Seyfert galaxies.
It must be noted here that, as discussed earlier, the global CO 1 → 0 gas may be underobserved in nearby galaxies in this study. If these nearby CO 1 → 0 detections are predominately Seyfert 1 detections, then this underobservation could bias the results to imply type 2 Seyfert galaxies contain more molecular gas. However, from Table 2 it can be seen that of the eight detections that are below 100 Mpc (the distance at which the ratio of CO 2 → 1 to CO 1 → 0 integrated intensity becomes approximately constant) four are type 1 and four are type 2 Seyferts. This shows that the sample is well matched at smaller distances but also that unobserved CO gas in nearby Seyferts affects both Seyfert 1s and 2s. Thus, although the result that Seyfert 2s show more molecular gas than Seyfert 1s is not a certain result, it does not seem to be biased by the beam size effects discussed earlier.
However, it is useful to compare the H 2 gas masses for the Seyfert galaxies below and above 100 Mpc in both the CO 1 → 0 and CO 2 → 1 transitions. For Seyfert galaxies closer than 100 Mpc it can be seen from Table 2 that there are well-matched populations of Seyfert 1 and 2 galaxies detected in CO 1 → 0 with four galaxies of each type. The average H 2 gas mass for Seyfert 1 galaxies closer than 100 Mpc in CO 1 → 0 is 0.8 × 10 9 M while the average H 2 gas mass for Seyfert 2 galaxies closer than 100 Mpc in CO 1 → 0 is 3.6 × 10 9 M . The same pattern is also inferred from the CO 2 → 1 transition data. From Table 3 , there are five Seyfert 1 galaxies and four Seyfert 2 galaxies detected in CO 2 → 1 below 100 Mpc. The average H 2 gas masses for galaxies closer than 100 Mpc in CO 2 → 1 are 0.3 × 10 9 M and 1.7 × 10 9 M for Seyfert 1s and 2s, respectively.
For galaxies above 100 Mpc, the populations of Seyfert 1s and 2s are again well matched. For the CO 1 → 0 and CO 2 → 1 transition data, there are three Seyfert 1s and five Seyfert 2s detected at distances greater than 100 Mpc. The average H 2 gas mass for Seyfert 1 galaxies greater than 100 Mpc in CO 1 → 0 is 5.8 × 10 9 M while for Seyfert 2 galaxies it is 16.6 × 10 9 M . Again, the same pattern is inferred from the CO 2 → 1 transition data, where the average H 2 gas mass for galaxies greater than 100 Mpc in CO 2 → 1 is 1.7 × 10 9 M and 3.8 × 10 9 M for Seyfert 1s and 2s, respectively.
From the analysis above, it can be seen that Seyfert 2 galaxies do seem to possess more molecular gas than Seyfert 1 galaxies. This result is observed at distances closer than 100 Mpc where the ratio of integrated intensity of CO 2 → 1 to CO 1 → 0 is not constant, and also at distances greater than 100 Mpc where this ratio is constant. However, it must be noted that the number of galaxies used in this analysis is too small to ascertain any definitive conclusions.
The above result agrees with the interpretation of the Thean et al. (2001) observations discussed in Section 1.2. In a subsequent paper these results will be added to the results from the northern CO survey and combined with all the literature available for the 12-µm sample to obtain the large sample of Seyfert galaxies required for a reliable statistical analysis. In this subsequent paper, the beam size effects will be given more consideration. Once this sample has been completed and statistically analysed, more certain conclusions can be drawn on the molecular gas content of type 1 and 2 Seyfert galaxies.
Another interpretation of the above excess of molecular gas in Seyfert 2 galaxies is possible. Seyfert 1s and 2s are classified based on the spectra of emission lines in the NLR and the BLR as detailed in Section 1.1. If, for example, when observing a Seyfert 1 galaxy, a molecular cloud from another part of the galaxy intersected the line of sight with the observer, it would obscure the BLR and result in the Seyfert 1 galaxy being mis-classified as a Seyfert 2 galaxy. It is thus entirely plausible that Seyfert 2 galaxies with high molecular gas contents are actually Seyfert 1 galaxies that have been mis-classified. Table 2 . Gaussian analyses of the CO 1 → 0 observations. The columns are as follows: column 1, name of source; column 2, Gaussian number; column 3, Gaussian central velocity; column 4, amplitude of Gaussian; column 5, Gaussian FWHM; column 6, distance to gas derived from Gaussian velocity using the Hubble law; column 7, luminosity of gas; column 8, H 2 mass of gas derived from Gaussian properties. Table 3 . Gaussian analyses of the CO 2 → 1 observations. The columns are as follows: column 1, name of source; column 2, Gaussian number; column 3, Gaussian central velocity; column 4, amplitude of Gaussian; column 5, Gaussian FWHM; column 6, distance to gas derived from Gaussian velocity using the Hubble law; column 7, luminosity of gas; column 8, H 2 mass of gas derived from Gaussian properties. 
Name
C O N C L U S I O N S
From the observations of CO in Southern hemisphere Seyfert galaxies, we have detected the J = 1 → 0 transition in 16 sources and the J = 2 → 1 transition in 17 sources of the 30 galaxies surveyed in each line. This gives a detection rate of 51.6 per cent for Seyfert 1 galaxies and 54.8 per cent for Seyfert 2 galaxies. The average inferred H 2 gas mass for Seyfert 1s is 3 × 10 9 M for CO 1 → 0 and 1 × 10 9 M for CO 2 → 1, while for Seyfert 2 galaxies it is 11 × 10 9 M and 3 × 10 9 M for CO 1 → 0 and 2 → 1, respectively.
The CO gas properties of the observed Seyfert galaxies are consistent with the results of Heckman et al. (1989) , Curran et al. (2000) and Thean et al. (2001) . This sample will be combined with the northern sample of Seyfert galaxies currently ongoing using the OSO telescope and combined with previous literature results to complete the 12-µm sample of AGNs. More detailed statistical analysis on the whole of the 12-µm sample will follow in a subsequent paper, where more definitive conclusions can be drawn on the molecular gas properties of Seyfert galaxies.
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NGC 3511. Part of a H I sample of bright southern Seyfert galaxies studied by Becker et al. (1988) and also studied in H I by Bottinelli et al. (1985) . Its radio continuum has also been observed by Niklas et al. (1995) and it is part of a sample of galaxies studied for H 2 0 maser emission by Greenhill et al. (2002) . NGC 3660. Has been studied in H I by Richter & Huchtmeier (1987) and Fisher & Tully (1981) as well as being part of a H I extragalactic data base observed by Bottinelli et al. (1990) . In addition to this it is also part of a survey to establish the radio properties of bright Seyferts (Giuricin et al. 1990 ) and a H 2 0 megamaser survey (Braatz, Wilson & Henkel 1996) . Its radio continuum has also been studied as part of a survey of southern Seyfert by Morganti et al. (1999) . NGC 4602. Many H I studies have been completed on this galaxy with the most recent being by Richter & Huchtmeier (1987) and Bottinelli et al. (1984) . NGC 4602 has also been studied as part of a sample on large-scale outflows in edge-on Seyferts by Colbert et al. (1996) . NGC 4968. Has been studied as part of a H 2 0 maser emission sample by Greenhill et al. (2002) as well as part of a sample studying compact radio cores in Seyfert galaxies by Roy et al. (1994) . The radio continuum of NGC 4968 has also been observed by Schmitt et al. (2001) and Morganti et al. (1999) . NGC 6860. Has been studied as part of the H 2 0 megamaser sample of galaxies observed by Braatz et al. (1996) . This paper has been typeset from a T E X/L A T E X file prepared by the author.
